


^ ! \ 
”w 



REF ID 






JS /. 9, 2 




*4 \ 

<$K 






* - -*? 

• \ 40 J 

37<Kg 3 sH • 

\ — x r — 7 

33 39 

S’S 1 ; ; cr>T 



27 

■^*ri 

33 






r>: \ s '■ r“.f .^r 



• '.'JSgOOO 
1*00000000 
o^oooooof 



/A/KfA'r^ . 



Co Q*-o GL , ^cViw^, 

proved for Release by NSA on 12-16-2013 pursuant to E.O. 135261 







k 



REF ID : A52146 











REF ID:A521464^' ^ 




This Invention relates to cryptographs and has for Its object 
the provision -.f roans for automatically and con inuously changing the 
cipher equivalents representing plain- text characters so as to prevent 
any periodicity in thir relationship. 

Another object of the invention is the improvement of existing 
cryptographs employing a series of juxtaposed, rotatable, connect ion- 
changing mechanisms which provide an enormous number of alternative paths 
for the passage of an electric current corresponding to a message character, 
from the transmitting contacts of the keyboard to the Indicating elements 
of the recording mechanism. 

A further objeot is o provide means for the irregular and permata- 
tive displacements of the members of a set of circuit changing mechanisms 
so as to eliminate any predictable factors in the movements of the circuit, 
changing mechanisms with the result that unauthorised persons, even though 
they may possess identical cryptographs, will be unable to decipher messages 
so enciphered. 

The Invention le explained in connection with he accompanying draw- 
ings, in whicht 

Fig. 1 is a diagrammatic view of a mechanism embodying the inven- 
tion, employinr one tape-transmitter* 

Figs. 2 and 3 show dingramnatically the interacting relation of 
a plurality of tape-transmitters . 

In Fig. 1, which is merely diagrammatic, there are shown the fol- . 
lowing elements all of which are well-known in the art applicable to mod- 
ern cryptographs t The numeral 1 generally designates a standard typewriter 
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kaytoard provided with a sat of ksyi for closing a oat of contacts cor- 
responding to tbs 26 letters of tbs alphabet; the xmmsral 2 generally 
designates a recording or Indicating device which may take the forte of a 
set of magnets of a printing mechanism, or a bank of glow leaps to in- 
dicate by illumination of super imposed lettering the equivalents result- 
ing from encipherment or decipherments 9 generally designates a set of 
Juxtaposed, rotatable circuit changers constructed in the fora of cipher 
wheels or disks, mountable upon a common shaft and arranged to rotate 
relative to one another and to fixed end disks, in order to provide a 
large series of variable paths for the passage of electric currents re- 
presenting message characters, the exaet path in each instance being 
determined by the relative rotatory positions of the whole set of cipher 
wheels and end disks at that instant. Otoe essence of my invention con- 
sists In the addition of a set of cipher-wheel stepping mechanism?, gen- 
erally designated by the uumbeal 4, which may be controlled V ons or more 
tape-transmitters of the usual type employed in Baudot systems of print- 
ing telegraphy. In Pig. l.only one such tape-transmitter is shown as 
at 6. In Pig. 2 two such transmitters are shown in interaction as at 6 
m g* | and in Pig. S three transaittere are shown in interaction as 

at 6, 5* and 5". 

In cryptographs of this general character the principal rel- 
laxme for cryptographic security is placed upon keeping secret the initial 
conditions as regards tbs relative positions and the arrangement of the 
cipher wheels at the beginning of the cryptographic operations, fhsse 
Initial eondltions constitute tbs "key”, and tbs latter usually consists 
of two ports. First, the speeiflo horiaontal permutation of the cipher 
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wheels upon the shaft, that is, the order of the wheels from left to 
right or right to left between the stationary disks oust he indicated* 

Each cipher wheel consists of two rings of 26 contacts, one ring on 
the obverse face, the other on the reverse facet the contacts of the 
obverse face are connected, by insulated conductors passing through 
the wheel, to those of the reverse face in an entirely random manner* 

The cipher wheels hear identifying designations and are interchange- 
able as regards the order in which they nay be inserted into their positions 
upon the shaft, and it is usual to agree upon a key which indicates that 
order* For example, in a cryptograph constructed for five olphar wheels, 
the key 4-1-3-2-5 may mean that cipher wheel number 4 is placed in the 
first position next to the left stationary disk, cipher wheel number 1, 
in the n. corsd position, and so on* The cipher wheels nay he inserted on 
the shaft in a right elds up or up side down position* Since the wirings 
within the respective wheels are different, it is obvious that each of the 
10x8x6x4x2 or 3B40 different permutations of the five wheels are available* 
Each such permutation will produce different cipher results from every other 
permutation because the complete path through the whole set of wheels is 
established by the juxtaposition of five separate paths, one in each wheel. 
The sequence or arrangement of the individual cipher wheels upon the shaft 
will hereafter be called the pa mutative key. The second part of the key 
ie the epee if io alignment of identifying narks on the peripheries of the 
cipher wheels after they have been inserted on the Shaft according to the 
pe mutative key* The periphery of each wheel bears a aeries of 26 identi- 
fying characters corresponding to the 26 stopping positions of the wheel 
as it is displaced by rotation on the shaft* The initial rotatory positions 
of the five cipher wheels relative to one another and to the stationary 
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end disks, as designated by the horisontal sequence of the identifying 
©baracters on their peripheries as aligned on a "bench nark” on the 
end disks, will hsreavtsr be called the rotatory key* In cryptographs 
of the type under consideration the penmtatlve key reaaine fixed, as a 
rule, throughout the enoipheraent of a message or a series of nesssgesg 
the Initial rotatory key usually changes from message to asssAgs* 

Mow in all cryptographs based upon the use of rot 'table cipher 
wheels of the type referred to above, and arranged as indicated, means 
are embodied within the cryptograph for automatically changing the rotatory 
petitions of the cipher wheels during the course of enclphering or decipher- 
ing a message; these means are always of such a nature as to make these 
ohaages of a definite and predetermined character. Por enu^le, in Bebem, 

17*3* Patent Mo* 1,683,072, the fixed character of the successive rotatory move- 
ments of the cipher wheels is explained In quite a detailed manner, and the 
sane is true as regards similar cryptographs produced abroad, the progres- 
sion of the cipher wheels in these oases is similar to that of indicating 
asters or counting mechanisms, which sure basically regular or periodic in 
their action* This regularity or periodicity of motion pr od uces predictable 
relationships between the plain-text characters and the cipher characters for 
azy given initial rotatory key* thus, should the cryptograph and cipher mea- 
sures fall into the hands of unauthorised parties, the latter can place them- 
selves in a position to decipher the messages largely as a result of the pre- 
determined nature of the euocesslve rotatory displacements of the cipher wheels, 
even though the Initial keys may not be known. 

he basic feature of my invention is the ol in 2, nation of this 
predictable factor and the provision of a mechanism for displacing the cipher 
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wheels in an entirely irregular, aperiodic manner. This is accomplished by 
oesns of the wheel-stepping mechanisms shown as at 4, and operated in the 
present embodiment by Individual Bag nets which are controlled by the single 
tape transmitter B of Pig • 1, or by two or wore tape transmitters as shown 
in Figs. 2 and 3* In this description 1 show a cryptograph with a set of 
five rotatable cipher wheels and a transmitter using a plural unit cods based 
upon the permutations of two elenents through five positions, bat it is ob- 
vious that the invention is applicable to a cryptograph using a fewer or a 
greater number of cipher wheels and a plural-unit code of a different type 
than the well-known Baudot five-unit code. 

Tape transmitter 8 in Fig. 1 Is of the type well kfcown in print- 
ing telegraphy, but only one of the usual two bus bars are connected to 
current source in this cast. The transmitter is operated by a taps bearing 
a series of perforations permuted In accordance with the Baudot code. The 
perforations In the tape control the action of the five contact members 6-10, 
which, in turn, through the circuit including power source 33, and conductors 
81 to 32, Inclusive control the notion of the five magnets, 11, 12, 13, 14, 
15, as a set of elements operable in a pe mutative manner, as will be shown 
subsequently. 

The magnets 11 to 18, with their associated stepping mechanisms, 
which may be of the ratohet and pawl type, control, permutatively, the dis- 
placement, In step-wise manner, of the Individual cipher wheels 16 to 80, 
and thus continuously very, in a a irregular, aperiodic manner, the rotatory 
poeitlone of the five cipher wheels in encipherment or decipherment. It is 
assumed naturally that correspondents must be equipped with similar cryptogra- 
phs and similar cipher wheels, wired Identically, and that the correspon- 
dent s are provided with identical key tapes for controlling the movements 
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of tbs cipher wheels. snot Initial pormutative and rotatory toy 
and tbs initial point of action of th^ toy taps oust also bo tbs sans 
between correspondents, and can be predetsnlaed by agreement* 

The working arrangement may be snob that on the back stroke 
of say toy of the keyboard, a contact 34, controlled by a universal bar 
on tbc keyboard la dosed, and the oireuit from power source 35, for 
operating the tape step»forward magnet 35, is dosed. *he naxt character 
cn the tape is brought into play, the cipher-wheel magnets, 11 to 15, are 
operated and the cipher wheels are set to a new position for the encipher- 
ment (or decipherment ) of the next character of the message* 

The enciphering-deciphering circuits will now be set forth in 

detail. Let us assume that the cryptograph is to encipher a message* A 

. > 

switch control mechanism' 65, carrying a series of 52 moveable contact 
members similar to the four shown at 37, 37*, 38 and 38', all mounted 
on the eame base, is set to "enciphering"' • This brings contact ember 
37 against oontaot 40, contact member 37* against contact 42, contact 
amber 38 against contact 44, and oontaot member 38* against contact 45* 
Suppose key "A" on the keyboard is depressed. A current from power source 
46 flows along conductors 47, 48, through dosed contact 49, conductor 41, 1 
contact member 37*, contact 42, to 51, which is one of the contacts on 
the contacts on the left-end fixed disk; the current then continues along 
a Slgsag path through the cipher wheels, emerging at 52, which le one of 
the oontaotc on the right-end fixed disk,, thence along conductor 53, can- 
taot 44, oontaot member 38, conductor 43, through lamp or IndlcatorT", 
conductor 54, back to tto other pole of power source 46* Lamp or la- 
' dleator "Y" le energised and the olpher equivalent of "A" is ”T", for 
the particular setting of the olpher wheels shown in the figure* For 
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a different setting of the cipher wheels, depression of H A M would yield 
some other letter. Zf the cipher wheels ere displaced each tine key "A” 
is depressed, the ouccosslte cipher equivalents will be causally dif- 
ferent, and will vary is a completely aperiodic manner so long as the 
displacements of the cipher wheels are aperiodic, at* would be the case 
la my invention with a key tape consisting of a random sequence of Baudot 
perforations. The arrangement at the keyboard is such that on the release 
of any key a universal bar closes the circuit for operating the tape 
stepping mechanism as explained above, thus causing the particular 
Baudot character then at the key-tape transmitter to actuate the five 
magnets 11 to 16, and thus set up a new rotatory arrangement of the 
cipher wheels 16 to 20. 



list us now reverse the operation and decipher. In this oase 
the control deviae 66 for bringing 'he crypto, raph to the deciphering 
condition is set so as to bring contact member 37 against contact 65, 
contact member 37* against contact 66, contact member 38 against contact 
57, and contact member 38* against contact 68. The cipher wheels 16-20 
are assumed to be at exactly the same rotatory position they were in 
when "A" was enciphered and produced cipher "Y". How depress key "Y" 
on the keyboard. A current from power source 46 flows along conductors 47, 
69, closed contact 60 at "Y*, conductor 61, contact member 38', o on tact 68, 
conductor 68, contact 44, conductor 63, contact 62, thence through the 
cipher wheels, emerging at contact 61, thence along conductor 60, contact 
42, conductor 63, contact 66, eontaot member 37, conductor 39, thence 
through through lamp or Indicator "A", conductors 64, 64 back to the other 
pole of power source 46. Thus lamp ox indicator *A n is actuated and cipher 
"Y” reproduces plain text "A" • 
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The reciprocal relationship between all the plain text unit cipher 
letters la accomplished in the sane way; only four of the 62 contact 
member e shown at 37, 37*, 38 and 38* are Indicated in the drawing, hut they 
are all mounted upon one base and are moved into their enciphering or de- 
ciphering position by the single control 66 which moves them as a set to 
the right or to the left for enciphering or deciphering, respectively. 

All 26 upper right-hand contacts on this moveahle plate, similar to those 
at 40 and 44, are wired to the 26 contacts on the right-end fixed disk; 

all 26 lower right-hand contacts of the moveable place, similar to those 
at 42 and 45, are wired to the 26 contacts on the left-end fixed disk. 

This arrangement for effecting reciprocity in enciphering and deciphering 
is, however, not a part of ay invention. This method ana others for ac- 
complishing the same purpose are known in cryptographs of this type. 

The effect of various keying arrangements with the cryptograph 
of my invention will now be shown and will be taken up individually. 

First, let ub assume that the pemutatlve key of cipher wheels 
and the key tape remain: the same for a series of messages. The key tape 
may be started at the sane initial point for all messages or at different 
initial points for different meesngee. Assuming the former case, diversity 
of cipher resultants for identical plain-text messa es may be brought about 
by different initial rotatory positions of the five cipher wheels. For ex- 
ample, a message beginning "Proceed at once" , enciphered with the initial 
rotatory key "Ihite", will yield a different cipher text from that en- 
ciphered with the initial rotatory key "Tfrite" . Thus, since there are 
available, with a of five cipher) wheels, 26® different Initial ro- 
tatory keys, the potentialities of/ the cryptograph in this respeot are 
apparent. / 
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;»'ow assume that the key tape ie in the form of a continuous ring: and 
can he started at different Initial points. A message enciphered with the 
sane initial rotatory key can he enciphered in as many different forms as 
there are characters on the key tapei if it is 10,000 unite in length, 

10,000 versions of the sane message can he produced by starting each nee* 
eage at a different initial point on the tape* 

It goes without saying that by using many different tapes, and chain- 
ing the penmitatlve key of the cipher wheels on the Shaft, the cryptograph 
will afford an almost limitless diversity of cryptographic results* 

All. the foregoing variations are entirely aperiodic in character, so 
that no cyclic phenomena such as are used in the analysis of the usual types 
of automatic cryptographs are available for solving Hr s sages produced by 
the cryptograph of my invention* 

i 7 ig* 2 shows two tape-transmittere, & and 5*, jointly controlling the 
magnets 11 to lfi, which are identical with similarly designated magnets of 
fig* 1* In this arrangement two different cipher-key tapes in the fora of 
continuous rings govern the operation of the tape transmitters* The tape 
passing through transmitter 5 brings the set of contact members 6, 7, 8, 9, 
and 10 against hue bar 66 or bus bar 67 in a pt mutative manners similarly, 
the tape passing through transmitter 5* brings the set of contact members 
6*, 7*, 8*, 9*, and 10* a-ainst bus bar 66* or bus bar 67* in a per mutative 
manner* The circuits are such that onl; when homologous contact members are 
in contact with opposite bur bare will current flow from power source 33 
through the magnet controlled by this pair of homologous contact members* 

The tape stepping magnets 36 and 3u* are controlled by a contact operated 
by the universal bar of the keyboard* 
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The object of such an arrangement with two interne ting tape 
transmitters Is to provide a very lohg resultant, or secondary cipher 
key by the interaction of two relatively short, primary keys* For 
example, suppose a circular tape containing 1000 characters is passed 
through tape transmitter 5, and another circular tape containing 999 
characters is passed through taps transmitter $* • Xf the two tapes are 
started at given initial points and are moved forward synchronously hy 
single rtepe, then these same initial points will not sgain present them- 
selves simultaneously to the contact pine until a total of 999,000 steps 
have been made* Thus, two key tapes of 1000 and 999 characters produce 
a resultant key of 999,000 characters* 

Going one step further, three or more tape transmitters may be 
caused to interact to produce etill longer resultant keys* For example, 
three tapes 1001, 1000, and 999 characters in length will produce by inter*- 
✓ notion a resultant key of 999,999,000 characters* Pig. 3 Shows how three 

eipher-key tape transmitters would be interconnected to bring this about* 

\ 13 * 

Transmitters 5 and 6* interact to control relays 11*, 1S*,/14*, and 15*. 

'lie armatures 6 M , 7”, 8". 9", and 10", of the latter relays act in the same 
manner as do the contact members 6 to 10 and 6* to 10* of the tape trans- 
mitters 8 and 6*, respectively* The interaction of the armatures 6" to 
10" with the contact members 6*" to 10*" of the .third transmitter 5 M , 
controls the operation of magnets 11 to 18, which serve the function in- 
dicated by identically numbered magnets of Figs* 1 and 2. The tap e - s t epping 
magnets 36, 96* and 36" are all in the same circuit controlled bar the uni- 
versal bar of the keyboard, so that all three .^Sg^es are moved synchronously* 
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By an extension of this manner of interconnecting tape transmitters 
and relays, it le possible to have a set of four, five, or store tape tr eat* 
mlttera all interacting to control collectively the magnate of the cipher- 
wheel stepping mechanisms. 

i 

It is one of the notable features of my invention that while employ- 
ing all the permutations of the Baudot code, 32 in number, as keying charac- 
ters, the f lnr,i cryptogram is corapored of only the usual 26 letters of the 
ordinary alphabet. 3he six extra permutations (those other than the ones 
representing the 2u letters of the alphabet ), which. In systems using the 
Baudot code as a basis for a cipher key, ossase much difficulty, either in 
their elimination by automatic means; or If the latter ie not possible, in 
their representation in written characters having standard equivalents in 
the Morse code, have been automatically eliminated from the cryptograms, 
since all the Baudot permutations have been excluded from direct interaction 
with the massage characters in my eystos. • 



12 



REF ID:A521464 




I claim t - 

1. T nr, cryptograph, r keyboard comprising character elements in 
operative electrical connection with corresponding signaling elements; 
means comprising a set of juxtaposed, rotatable corarautatoru for varying 
the connections between the keyboard elements and said signaling elements) 

a cipher-key transmitter; and me ns coordinated with the transmitter to effect 
permutative, stepwise displacements of the consmi tutors, 

2. In a cryptograph, a keyboard cofaprising character elements in opera- 
tits electrical connection with corresponding signaling elements; means com- 
prising a set of juxtaposed, rotatable commutators for varying the connections 
between the keyboard elements and said signaling elements; a cipher-key trans- 

w 

slitter mechanism; and means coordinating said mechanism with the coasautators 
to effeot permutative, stepwise displacements of the commutators. 

3. In a cryptograph, r. keyboard caTprising character olenonts in opera- 
tive electr cal connection with correrponding signaling elements; naans com- 
prising a set of juxtaposed, rotatable commutators for varying the connections 
between the keyboard elements and said signaling elements; a cipher-key trans- 
mitter mechanism; and a series of commutator stepping mechanisms, the cipher- 
key transmitter mechanism being operatively associated with the commutator 
stepping mechanisms to effect perautativs, stepwise displacements of the com- 
mutators. 

4. In a cryptograph, a keyboard conprising c nracter elements in oper- 
ative electrical connection with corresponding signaling elements; means compris- 
ing n set of juxtaposed, rotatable commutators for varying the connections be- 
tween the keyboard elements and said signaling elements; a plurality of cipher- 
key transmitters; and means coordinating said transmitters to effect permutative, 
stepwise displacements of the commutators. 
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5« In r cryptography * keyboard comprising character elements in 
operative electrical connection with corresponding signaling elements; means 
comprising a set of juxtaposed, rotatable commutators for varying the con- 
nections between the keyboard elements and said signaling element a; a plur- / 

S 

i 

elity of ciphejr-key transmitters} a series of commutator stepping mechanisms ^ 
(j each comprising a magnet' and associated ratchet and pawl, the set of commits— 

r 9 a 

tor stepping? raechaniaras being controlled by the said cipher-key transmitters 
associated as a group and coordinated collectively to effect persratative 9 
sxepwise displacements of the commutator a, 

6. In a cryptograph, a keyboard Corsprising character elements in 
operative electrical connection with corresponding signaling elements; means 
cotoprielng a sat of juxtaposed, rotatable commutators for varying the con- 
nections between the keyboard elements and f»» id signaling elements; & cipher- 
key transmitter mechanism; and means coordinating said mechanism with the 
coHssdutatora to effect penautative, stepwise displacements of the Goimnutatora- 



the cipher-key transmitter mechanise being controlled by a keying element 
which is independent of the cryptograph 0 * *<-* *■?' ■****'■ 

* -.W* V' > " *’ v » i»Wv*t «fei 



7. In a cryptograph, a keyboard comprising character elements in 
operative electrical connection with corresponding signaling elements; raeanB 
comprising a sat of juxtaposed, rotatable commutators for varying the con- 
nections between the keyboard elements and. said signaling elements; a plur- 
ality of cipher-key transmitters; and means coordinating the transmitters to 
effect penautative, stepwise displacement a of the commutators, the transmit- 
ters being controlled by separate keying elements which are external to and 



independent of the cryptographe 
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6. In ft cryptograph* ft keyboard comprising character elements in 

operative electrical connection with corresponding signaling elemental 

mans comprising a set of juxtaposed* rotatablu coanutators for varying 

the connections between the keyboard elements and said signaling elements; 

• cipher-key transmitter mechanism; and means coordinating said median inn 

with the eoBsutators to effect pemntatlve* stepwise displacements of the 

cojnrutatorg, the cipher-key transmitter mechanism being controlled by a 

the 

keying element which is external to and independent cf/cryptograph, and 
which includes a perforated tape bearing perforations permuted in accordance 
with a plural-unit code to represent characters in that code. 

9* In a cryptograph, a keyboard comprising character elements in 
operative electrical connection with corresponding signaling elements; 
means comprising a set of Juxtaposed* rotatable commutators for varying 
the connections between the keyboard elements and eaid signaling elements} 
a plurality of cipher-key transmitters; and means coordinating the transmit- 
ters to effect pe mutative, stepwise displacements of the eomoutators* the 
said transmitters being controlled by separate keying elements which are 
external to and independent of the cryptograph, and which include perforated 
tapes bearing perforations permuted in accordance with a plural-unit code to 
represent characters in that code* 

10* In a cryptograph* a keyboard comprising character elements in 
operative electrical connection with corresponding signaling elements; means 
comprising a set of juxtaposed* rotatable commutators for varying the con- 
nections between the keyboard elements and said signaling elements; a plur- 
ality of cipher-key transmitters; and means coordinating the transmittere 
to effect permutative* stepwise displacements of the commutators* the said 
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transmitters "be ir^- controlled by individual keying e lenient 8 which are 
external to and independent of the cryptograph, and which include per- 
forated tapes boaring perforations permuted in accordance with a plural- 
unit code to represent characters in that code, the numbers of such char- 
acters in t:«o respective tape? bcizig prime to one another* 

11. In a cryptograph of the character described, the combination of a 
set of juxtaposed, rotatable ooMnatators; a set of eomatator stepping mech- 
anisms; ana a plural-unit-code cipher-key transmitter. 

12. In a cryptograph of the character described, the combination of 
a set of juxtaposed, rotatable commutators; a net of cccnatntor stepping 
mechanisms; and a plural-unlt-oode cipher-key transmitter for controlling 
the commutator stepping mechanisms to effect peroutativs, stprrw.se displace- 
ments of the commutators. 

13. In a cryptograph of the character described, the combination 
of a set of juxtaposed, rotatable eoranutators; a set of commutator stepping 
mechanisms; and a plurality of plurfJ.-unit-code cipher-key transmitters. 

14. In a cryptograph of the character described, the combination 
of a sot of juxtaposed, rota table corrmtatore; & set of coaautator stepping 
mechanisms; and a plurality of plnral-unlt-code cipher-key transmitters 
electrically associated for collectively controlling thu commutator step- 
ping nechanisns to effect pp mutative, stepwise dicplncenents of the com- 
mutators. 

15. In a cryptograph of the character described, the combination of. 
keyboard elements and signaling elements; & set of juxtaposed, rotatable 
commutators for varying the connections between the two sets of elements; 

a series of coa mtator stepping mechanisms for displacing the respective 
commutators in a stepwise manner; and a plural-unit-code cipher-key transmitter 
for controlling the commutator stepping mechanisms to effect the stepwise 
displacements of the commutators in a penmtative manner. 
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16 ■ In a cryptograph of the character described, the combination 
of keyboard elements and signaling elements} a set of juxtaposed, rotat- 
able commutators for varying the connections between the two set of ele- 
ments} a set of commutator stepping mechanisms for displacing the respective 
commutators in a step-vise manner} and a plurality of plural-uni t-c ode cipher-^ 
key transmitters for collectively controlling the commutator stepping mech- 
anisms to effect the stepwise displacements of the cotamutators in a permuta- 
tlve manner* 




17* A mechanism of the character described, comprising a set of 
elements constituting a keyboard, and a set of elements constituting a sig- 
naling bank} a set of juxtaposed, rotatable switching devices for varying thA 
connections between the two sets of elements} and means for effecting step- 
wise displacements of the switching devices in an aperiodic manner* 



IB* A mechanism of the character described, comprising a set of 
elements constituting a keyboard, and a set of elements constituting a sig- 
naling bank} a set of juxtaposed, rotatable switching devices for varying 
the connectione between the two eets of elements' and means for effecting step- 
wise displacements of the switching devices in an aperiodic manner, said means 

\ 

being controlled by an element which is external to and Independent of the 
mechanism itself. 

19* A mechanism of the olvnrooter described, comprising a act of 
elements constituting a keyboard and a set of elements constituting a sig- 
naling bank} a set of juxtaposed, rotatable switching devices for varying ■ 

t * 

the Connections between the two sets of elements j and means for effecting v \ 
stepwise displacements of the switching devices in an aperiodic manner, the 

\ 

^stepwise displacements of the set of switching devices being perrautative in 






character. 
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20 o A mechanism of the character described, comprising a set of 
elements constituting a keyboard a.d a set of elements constituting a sig» 
nalirg hank; a aeri.w of juxtaposed, rotatable switching devices for vary- 
ing the connections between the two sets of eleraents; means for effecting 
stepwise displacements of the switching devices in an aperiodic manner, the 
stepwise displacements of the set of switching devices being nenaatative in 
character, the permutations of said displacements being determined by an 
external key, 

21, A raaehani sra of the character described, comprising n set of 
elements constituting a keyboard eua a set of elements constituting a sig- 
naling bank; a set of juxtaposed, rotatable switching devices for varying 
the connections between the two sets of elements; means for effecting step- 
wise displacements of the switching devices in <ui aperiodic manner, the dis- 
placements of the set of switching devices being permutative in character; 

&nd mean? oonnriei nr an external key for determining the permutations of 
said displacements, said l:e; comprising & f non-repeating (sequence) of cipher- 
; trig characters arranged in random, unintelligible order, >-«••» 'W*- *♦*■•'<* (« «»&*&*** 

Z?. 9 * nHC.inniKi of the character described, comprising a set of 

elerarnte constituting a keyboard and a s t of elements conatituting a sig- 
naling bank; a set of juxtaposed, rotatable switching devices for varying 
the connections between the two sets of elements; means for effecting step- 
wise displacements of the switching devices in an aperiodic manner, the dis- 
placements of the set oi svr.tchi.ig devices being per mutative in character; and 
means comprising an external key for determining the permutations of said die- 

teO, v V- * .A 

S placements, said key comprising a^non-rapeatingfsequencelof ciphering characters 
arranged in rpjadon, unintelligible order, and the said ciphering characters be- 
ing employed, successively to encipher successive characters of the message. 
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23, A mechanise of the character described, comprising a set of 
elements constituting a keyboard and a set of elements constituting a 
signaling bank; a set of Juxtaposed, rotatable switching devices for 
varying the connections between the two sets of elemental means for ef- 
fecting stepwise displacements of the switching devices in an aperiodic 
manner, the displacements of the set of switching devices being perauta- 

tive in character; and means comprising a plurality of independent but 

/euv . 

£ interacting external ( bar e) for determining the permutations of said dis- 
placements. 



24. A mechanism of the character described, comprising a set of 
elements constituting a keyboard and a set of elements constituting a 
signaling bank; a set of juxtaposed, rotatable switching devices for 
varying the connections between the two sets of elements; means for ef- 
fecting stepwise displacements of the switching devices in an aperiodic 
manner, the displacements of the set of switching devices being permutative 
in character; and means comprising a plurality of independent but inter- 
acting external keys for determining the permutations of said displacements, 
each of said keys comprising a non-repeating sequence of ciphering characters 
arranged in random, unintelligible order. 

25. A raechanlBa of the character described, comprising a set of 
elements constituting a keyboard and a set of eleraents const! tut ing a sig- 
naling bank; a set of juxtaposed, rotatable switching devices for varying 
the connections between the two sets of eleraents; means for i ffecting step- 
wise displacements of the switching devices in an aperiodic manner, the 
displacements of the set of switching devices being permutative in character; 
and means comprising a plurality of independent but interacting external keys 
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for determining thu pe mutations of wild displacement a, each of eaid keys 

comprising a non-repeating sequence of ciphering characters arranged in 
random, unintelligible order, find the interaction of the sa'.d keys produc- 
ing >i re (ml twit single key consisting of an unintelligible sequence of 
characters which serves as the cipher key to encipher the successive char- 
acters of the Message. 

£t>« In r cryptographic system, employing an eUr~e?.t upon which a 
plain— lex .■ character is established and an element upon which a ciuher 
character is established, and including s, set of juxtaposed, rotatable 
switching uevxcos operr.-vively interposed between. said elements; the method 
of enciphering which consists in continuously varying the cipher resultant 
of a given plain- text character by externally and aperiodically controlling 
the displacements of said pwfctaMng devices perrmtat.ively and in a step- 
wise manner. 

27. In a cryptographic: system employing an clement upon which a 
plain-text character is established, an element upon which a cipher char- 
acter is established and & set of juxtaposed, rotatable switching devices 
operatively interposed between said element?, all coordinated for operation 
unde.- the control of a cipher-key transmitter; the method of enciphering 
which consists in continuously varying the cipher resultant of a given plain 
text character by externally and aperiodically controlling the displacements 
of said switching devices pemutatively and in a stepwise manner, the step 
of external control involving the operation of the aipher-key transmitter 
according to an unintelligible, random sequence of keying characters. 




I 

i 

i 
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28. In a cryptographic system employing an element upon which a 
plain- text character is established, an element upon which a cipher character 
is established, and a set of juxtaposed, rotatable switching devices opera- 
tively interposed between said elements, all coordinated for operation under 
tbs control of a plurality of electrically interacting cipher-key tr cm emit- 
ters) the method of enciphering which consists in continuously varying the 
cipher resultant of a given plain-text character, by externally and aper- 
lodically controlling the displacements of said switching devices, permuta- 
tively and in a step-wise manner , the step of external control involving 
the operation of the individual cipher-key transmitters according to respective, 
unintelligible random sequences of keying characters* 

29. In ft cryptographic system employing an element upon which a 
plain-text character is established, an element upon which a cipher character 
is established and a set of juxtaposed, rotatable switching devices opera- 
tively interposed between said elements, all coordinated for operation under 
the control of a cipher-key transmitter through which la passed a perforated 
tape j the method of enciphering which consists in continuously varying the 
cipher resultant of a given plain-text character by externally and aperiod- 
ically controlling the displacements of said switching devices permutatively 
and in a step-wise manner, the step of external control involving the opera- 
tion of the cipher-key transmitter according to an unintelligible, random 
sequence of keying characters, said characters being represented by perfora- 
tions in said tape, 

30, In a cryptographic system employing an element upon which & 
plain-text character is established, an element upon which a cipher character 
is established, and a set of juxtaposed, rotatable switching devices opera- 
tively interposed between said elements, all coordinated for operation under 
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/ the control of » plurality of electrically interacting cipher-key transmitters, 
through each of which is passed perforated tapes ; the method of enciphering 
which consists in continuously varying the cipher resultant of a given plain- 
text character, by externally and aperiodically controlling the displacements 
of, said switching devices penautatively and in a stepwise manner, the step 
of external control involving the operation of the individual cipher-key trans- 
mitters according to respective, unintelligible random sequences of keying 
eharacerp, said characters being respectively represented by perforations 
in said tapes. 

31. In a cryptographic system employing an element upon which a 
plain-text character is established, ar. element upon which a cipher character 

is established, and a set of .juxtaposed, rotatable switching devices operatively 
Interposed between said elements, all coordinated for operation under the 
control of a plurality of electrically interacting cipher-key transmitters, 
through each of which is passed a perforated. tape§ the method of enciphering 
which consists in continuously varying the cipher resultant of a given plain- 
text character, by externally and aperiodically controlling the displacements 
of said switching devices permitati vely and in a stepwise manner, the step of 
external control involving the operation of the individual ciphor-koy transmitters 
according to respective, unintelligible random sequences of keying characters, 
said transmitter characters being represented by perforations in said tapes for 
controlling said transmitters and onus ing interaction between characters passing 
simultaneously through said transmitters. 

32. In a cryptographic system employing an element upon which a plain- 
text character is established, an element upon which a cipher character is es- 
tablished, and a set of juxtaposed, rotatable switching devices operatively 
interposed between said elements, all coordinated for operation under the 



; r- >A *•' 
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f orntrol. of a plurality of electrically interacting cipher-key transmitters* 
through each of which is passed a perforated tape; t ve method of encipher- 
ing which consists in continuously varying the cipher resultant of a given 
plain-text character, by externally and aperiodically controlling the dis- 
placements of said switching devices, perwutatively and in a stepwise manner, 

the, step of external control involving the operation of the individual cipher- 

- 

key transmitter 8 according to respective, vmintelligihle random sequences of 
keying- characters, said characters being represented hy perforations in 
said tapes for controlling said transmitters and causing interaction between 
Characters passing aimul tone cue ly through said transmitters whereby the final 
control exercised by the respective transmitters is collective in character. 

33. In a cryptographic system comprising a set of ciphering 
element's and employing as a keying element a cipher-key transmitter, said 
transmitter using a cipher-key eonei sting of keying characters composed of 
signaling units permuted in accordance with a plural-unit code; the method 

of eliminating from the final cryptogram those permutations of said code which 
have no standard equivalents in the conventional twenty-six letter Morse code, 
said method consisting in causing said cipher-key transmitter to control the 
permutative, stepwise displacements of the ciphering elements to the exclu- 
sion of any direct interaction between the keying characters and the message 
Characters* 

34. In a cryptographic system comprising a set of ciphering eleraeis 

A 

and employing as keying elements a plurality of cipher-key transmitters, said 
transmitters using cipher keys consisting of keying characters composed of 
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signaling \mits perrauted in accordance with a plural-unit code; the method 
of eliminating from the final cryptogram those permutations of said cod© 
which have no standard equivalents in the conventional twenty-six letter 
Morse code, said method consisting in causing said cipher-key transmitters 

to control collectively the permute tive, stepwise displacements of the ciphar- 

£ '•' t * 

ing elements to the exclusion of any direct interaction "between the keying 
characters and the message characters. 
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CLAIMS FOR COMPANION CASE 

' * . , * '•' ' ' • ■' 

^A . In combination a sot of character elements 

constituting a key board, a switch individual to each 
element and operable thereby,, a corresponding number of 
translating devices operable by said elements, a wiring 
system interposed between said switohes arid said trans- 
lating devices rendering available a multiplicity of/, ,, 
electrical paths between said switches and said /devices,' 
and means operable in response to each key operation 
selecting a group of said paths, said last named means 
comprising a variably operable sensing meohanlsnu 

In combination a set of character elements 
constituting a keyboard, a switch Individual to each . 
element and operable thereby, a corresponding number pf 
translating devices operable by said elements, a wiring 
system interposed between said ewitohes and said trans- 
lating devices rendering available a multiplicity of 
electrical paths between said switches and said devices 
whereby each switch may become associated with any one 
of a plurality of said translating devices, said system 
comprising adjustably movable connectors whereby the 
wiring system may be given an Initial setting, providing 
one /electrical path for each switch and means operable 
in response to each key operation for changing such setting. 
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X ~ v G . The combination set forth In; Claim E In j 
whioh the last named means comprises a sensing mechanism 

operable by a perforated element. I 

• ' ; i 

i 

i 

' £*. The combination set forth In Claim B in 

whioh the last named means comprises a plurality of 

v- r ■ •• 

relays corresponding in number to the number o£ movable 



connectors, and a sensing mechanism operable by an ele- 
ment perforated in accordance with a plural uhit 
character code. 



<f\ In combination a set of character elements 

constituting a keyboard, a switch individual to each 
element and operable thereby, a corresponding number of 
translating devices operable by said elements, a wiring 
system interposed between said swltohes and said trans- 
lating devices rendering available a multiplicity of 
electrical paths between said swltohes and said devices 
whereby each switch may become associated with any one 
of a plurality of aald translating devices, said system 
comprising a plurality of stationary annular commutator 
elements and rotatable annular commutator members inter- 
posed between each pair of fixed commutator elements, said 
members having a set of contacts on each face thereof, 
cooperating with the contacts of the adjacent stationary 
element , said members also having random cross connections 
between the contacts on the opposing faces- thereof, , 
whereby the wiring system may be given an initial setting 
at will, and means operable In response to each key 
operation for changing such setting. 



